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(g) Paper ejection device for a stencil printing device. 

@ In a paper ejection device for a stencil print- 
ing device provided with a lifting member for 
producing a curvature in each sheet of ejected 
printing paper as seen in a cross section per- 
pendicular to the direction of paper ejection, 
the lifting member is allowed to move at least 
between a first position which is relatively ret- 
racted from the paper ejection passage and a 
second position which relatively protrudes into 
the paper ejection passage. The movement of 
the lifting member may be effected according to 
the size or the kind of the printing paper or 
depending on whether a sorter is connected to 
the printer or not Thus, an appropriate curva- 
ture can be given to the ejected printing paper 
without requiring any manual work by the user. 
Thus, a satisfactory paper ejecting operation 
can be ensured at all times without requiring 
any manual work by the operator of the stencil 
printing device. 
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TECHNICAL FIELD 

The present invention relates to a paper ejection 
device for a stencil printing device, and in particular 
to a paper ejection device provided with a means for 
producing a curvature in each ejected printing paper 
as seen in a cross section perpendicular to the direc^ 
tlon of paper ejection. 

BACKGROUND OF THE INVENTION 

In the conventional stencil printing device, print- 
ed printing paper is ejected from a printing unit, and 
is stacked up on a paper ejection table provided In a 
t rminal end of a paper ejection passage, with its 
printed face up. 

If the leading edge of the printing paper droops 
down as the paper sheet is conveyed to the paper 
ejection table, the leading edge of the printed printing 
paper may slide over the upper surface or the printed 
surface of the paper sheet previously stacked up on 
the paper ejection table, and this will smear the print- 
ed image of the printed printing paper previously 
placed on the paper ejection table. Therefore, it is pro- 
posed, for Instance, in Japanese patent publication 
(kokoku) No.58-46428, Japanese utility model laid 
open publication (kokai) No. 60-165347 and Japa- 
nese patent laid open publication (kokai) No. 61- 
217461, to increase the apparent rigidity of the print- 
ing paper along the direction of paper ejection (the 
longitudinal direction) and preventthe leading edge of 
the printing paper from drooping during the process 
of paper ejection by providing a lifting member in an 
Intermediate part of the paper ejection passage lead- 
ing to the paper ejection table and providing a U-shap- 
ed or W-shaped curvature to the printing paper as 
seen in the cross section perpendicular to the direc- 
tion of paper ejection. 

However, the inventors have realized that the ef- 
fective rigidity of printing paper heavily depends on 
the thickness, material and size of the printing paper, 
and that the curvature that should be given to the 
printing paper for achieving a desired apparent rigid- 
ity varies a great deal depending on the type and size 
of the printing paper. In particular, it has been realized 
that a fixed lifting member is not adequate in ensuring 
a satisfactory operation of the paper ejection device 
when printing paper of different types and sizes is 
used on the stencil printing device. 

For instance, the effective rigidity of printing pa- 
per heavily depends on the size. In particular the lat- 
eral width of the printing paper, and It Is therefore de- 
sirable to determine the degree of the curvature ac- 
cording to the lateral width of the printing paper or the 
dimension of the printing paper in the direction per- 
pendicular to the direction of paper ejection. 

Also, printing paperof a relatively small thickness 
has a relatively low rigidity, and therefore requires a 



greater curvature for it to be provided with a required 
rigidity along the direction of paper ejection or for It to 
be prevented from drooping. On the oth r hand, when 
the printing paper has a relatively large thickness, it 

5 already has an almost sufficient rigidity by itself, and, 
therefore, is not required to be given with a large cur- 
vature. As a matter of fact, it is not desirable to give 
the printing paper a greater curvature than required 
because it may be detrimental in smoothly ejecting 

10 printed printing paper. 

In some stencil printing devices, the terminal end 
of the paper ejection passage is optionally connected 
to a sorter including a means for positively conveying 
printing paper such as a belt conveyer instead of a pa- 

15 per ejection table for sorting a plurality of copies made . 
from multiple page originals. 

In such a stencil printing device, the lifting mem- 
ber can effectively act upon the ejected printing paper 
when paper ejection is made onto a paper ejection ta- 

20 ble. However, when a sorter is connected to the sten- 
cil printing device, producing a curvature in the eject- 
ed printing paper by means of a lifting member may 
prevent the positive printing paper feeding means in 
the sorter from carrying out a satisfactory conveying 

25 action, and may cause paper jamming in the sorter. 

According to the conventionally known paper 
ejection device, the lifting member is either fixedly 
mounted or detachably mounted. When the lifting 
member is fixedly mounted, it is not possible to readily 

30 change the height of the lifting member or to replace 
the lifting member. When the lifting member is de- 
tachably mounted, the user could change the height 
of the lifting member by replacing it with another. 
However, as it is normally carried out by the user, the 

35 replacing of the lifting member may not be carried out 
in an appropriate manner. In particular, when the re- 
placement of the lifting member is not appropriately 
carried out so as to be compatible with the presence 
of a sorter, an even worse result can be produced. 

40 Furthermore, since the replacement of the lifting 

member is carried out manually, the work Involved 
may not be slight, and it may impose a serious burden 
on the user. This is a major ^ctor in reducing the mar- 
ket acceptability of the stencil printing paper as a 

45 piece of equipment that is to be widely used in office 
environments. 

BRIEF SUMMARY OF THE INVENTION 

50 In view of such problems of the prior art, a pri- 

mary object of the present invention is to provide an 
improv d paper ejection device for a stencil printing 
device provided with a means for producing a curva- 
ture In each sheet of ejected printing paper as seen 

55 in a cross section perpendicular to the direction of pa- 
per ejectton which is capable of giving an appropriate 
curvature to the ejected printing paper without requir- 
ing any manual work by the user. 
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A second object of the present invention is to pro- 
vide such a paper ejection device provided with a 
means for giving a curvature to th ejected printing 
paper which can automatically adapt itself to different 
types, sizes, materials and other properties of the 
jected printing paper. 

A third object of the present invention is to provide 
such a paper ejection device provided with a means 
for giving a curvature to the ejected printing paper 
which can automatically adapt itself to the presence 
of a sorter that can be optionally connected to a ter- 
minal end of the paper ejection passage. 

A fourth object of the present invention is to pro- 
vide such a paper ejection device provided with a 
means for giving a curvature to the ejected printing 
paper which can ensure a stable paper ejection oper- 
ation at all times without regard to various external 
factors. 

These and other objects of the present invention 
can be accomplished by providing a paper ejection 
device for a stencil printing device, comprising: a lift- 
ing member provided in an intermediate part of a pa- 
per ejection passage of the stencil printing device for 
producing a curvature in each sheet of printing paper 
as seen in a cross section perpendicular to the direc- 
tion of paper ejection; lifting member support means 
for supporting the lifting member in a substantially 
vertically moveable manner at least between a first 
position which is retracted from the paper ejection 
passage and a second position which protrudes into 
the paper ejection passage; drive means for moving 
the lifting member at least between the first and sec- 
ond positions; and control means for controlling the 
operation of the drive means according to a signal 
supplied from information receiving means. 

Thus, the lifting member may be moved to an ap- 
propriate position according to the information sup- 
plied from the information receiving means, and a sat- 
isfactory paper ejecting operation can be ensured at 
all times without requiring any manual work by the op- 
erator of the stencil printing device. 

The information which determines the suitable 
position of the lifting member may be derived from va- 
rious sources. For instance, the information receiving 
means may comprise a manual switch adapted to be 
used by the operator of the stencil printing device ac- 
cording to his judgement. Alternativety, the manual 
switch may be incorporated in a paper type selection 
switch and/or a paper size selection switch of the 
stencil printing device so that the position of the lifting 
member may be determined in a more automated 
fashion. 

According to a preferred embodiment ^f the pres- 
ent invention, the information receiving means com- 
prises a sensor for detecting the type and/or the size 
of a sheet of printing paper that is to be ejected from 
the stencil printing device. 

If the stencil printing device consists of a type 



which can be optionally equipped with a sorter, the in- 
formation receiving means nr^y comprise a sorter 
sensor for detecting whether a sorter is connected to 
the paper ejection passage or not so that the driving 
5 means may move the lifting member to the first pos- 
ition when a sorter is connected to the paper ejection 
passage and to the second position when a sorter is • 
not connected to the paper ejection passage. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Now the present invention is described in the fol- 
lowing with reference to the appended drawings, in 
which: 

IS Figure 1 is a schematic diagram showing an ex- 

ample of a stencil printing device equipped with 
the function of making master plates which is suit- 
able for employing the paper ejection device ac- 
cording to the present invention when no sorter is 

20 connected to the stencil printing device; 

Figure 2 is a schematic diagram showing the 
stencil printing device equipped with the function 
of making master plates which is suitable for em- 
ploying the paper ejection device according to the 

25 present invention when a sorter is connected to 

the istencil printing device; 
Figure 3 is a plan view showing an embodiment 
of the paper ejection device for a stencil printing 
device according to the present invention; 

30 Figure 4 is a front view showing the paper ejec^ 

tion device for a stencil printing device according 
to the present invention; 

Figure 5 is a side view showing the paper ejection 
device for a stencil printing device according to 

35 the present Invention in its first state; 

Figure 6 is a side view showing the paper ejection 
device for a stencil printing device according to 
the present invention In its second state; 
Figure 7 is a side view showing the paper ejection 

40 device for a stencil printing device according to 

the present invention in its third state; 
Figure 8 is a block diagram showing an embodi- 
ment of the control system for the paper ejection 
device for a stencil printing device according to 

45 the present invention; 

Figure 9 is a diagram showing the operation of the 
different modes of the paper ejection device for 
a stencil printing device according to the present 
Invention; 

so Figure 10 is a plan view of an embodiment of the 

paper size detecting device; 
Figure 11 Is an end view of an alternate embodi- 
ment of the paper size detecting device; and 
Figure 12 is a side view of an embodiment of the 

55 pap r kind detecting device which is capable of 

automatically detecting th thickness of the print- 
ing paper. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Figure 1 shows an example of a stencil printing 
device having the function of making printing master 5 
plates. The illustrated stencil printing device having 
the function of making printing master plates compris- 
es an original reading unit 11 . a plate making unit 13. 
and a printing unit 15. 

The original reading unit 11 comprises a line im- 10 
age sensor 1 7 for read ing an original as it Is being con- 
veyed in a secondary scanning direction, and an orig- 
inal feeding roller 19. 

The plate making unit 13 comprises a master 
plate sheet roll unit 21 , a thermal head 23 consisting is 
of a plurality of dot-like heat generating elements ar- 
ranged laterally in a single row, master plate sheet 
feeding rollers 25 and 27, master plate sheet guiding 
rollers 29. 31 and 33, and a master plate sheet cutter 
35 so that a plate making based on a dot matrix ther- 20 
mal perforation is carried out on a heat-sensitive sten- 
cil master plate sheet M by selectively and individually 
heating the plurality of dot-like heat generating ele- 
ments included in the thermal head 23. and the sten- 
cil master plate sheet M is cut by the cutter 35. 25 

The printing unit 1 5 comprises a printing drum 37 
having an Ink permeable porous structure, an ink sup- 
plying device 39 arranged inside the printing drum 37, 
and a press roller 41, and a processed stencil master 
plate sheet M is wrapped around the outer circumfer- 30 
ential surface of the printing drum 37. 

A paper feeding unit 43 is provided on one end of 
the printing unit 1 5, and a paper ejection unit 45 is pro- 
vided on the other end of the printing unit 15. 

The paper feeding unit 43 comprises a paper 35 
feeding table 47 for stacking up printing paper, paper 
feeding rollers 49 for taking out the printing paper P 
from the paper feeding table 47 sheet by sheet, and 
timing rollers 51 for delivering the printing paper P to 
the nip between the printing drum 37 and the press 40 
roller 41. 

The paper ejection unit 45 comprises a peeling 
claw 53 for removing the printing paper P from the 
printing drum 37, and a paper ejection device 55. The 
terminal end of the paper ejection device 55 can be 45 
selectively connected either to the paper ejection ta- 
ble 57 for stacking printed printing paper P thereon as 
Illustrated in Figure 1 or to a sorter 59 as illustrated 
in Figure 2. 

The sorter 59 consists of a vertically moveable 50 
bin type sorter having a normal structure, and conr>- 
prises a belt conveyer 63 which receives the printing 
paper P ejected and conveyed by the paper ejection 
device 55 and positively conveys the printing paperto 
a sel cted one of a plurality of bins 61 . 55 

At one end of the printing unit 15 is provided a 
master plate ejection unit 69 including master plate 
ejection rollers 67 for removing the used stencil mas- 



ter plate sheet M from the printing drum 37 and deliv- 
ering It Into the master plate ejection box 65. 

in this stencil printing device, the printing drum 
37 is rotatively driven by rotary drive means not 
shown in the drawings in counter clockwise direction 
as seen in the drawing around an axial center line 
thereof, and printing paper P is supplied to the nip be- 
tween the printing drum 37 and the press roller 41 by 
the timing rollers 51 which convey the printing paper 
P from left to right as seen in Figure 1 so that the print- 
ing paper P is pushed against the stencil master plate 
M mounted around the outer circumferential surface 
of the printing drum 37 by the press roller 41, and a 
desired stencil printing is carried out on the printing 
paper P. The printed printing paper P Is removed from 
the printing drum 37 by the peeling claw 53, and is 
conveyed to the paper ejection table 57 by the paper 
ejection device 55 before it is finally stacked on th 
paper ejection table 57 with its printed face up or con- 
veyed to the sorter 59 as the case may be. 

The paper ejection device of the present inven- 
tion is applied as the above described paper ejection 
device 55, and the preferred embodiment thereof is il- 
lustrated in Figures 3 through 5. The paper ejection 
device 55 comprises a suction box 73 having a plur- 
ality of suction holes 71 on its upper surface. 

The suction box 73 is provided with a pair of pul- 
ley shafts 75 and 77 at Its two ends along the direc- 
tion of paper ejectbn (two lateral ends as seen in Fig- 
ure 5) in mutually parallel relationship and in a rotat- 
able manner, and each of the pulley shafts 75 and 77 
carries three pulleys 79 and 81, respectively. An end- 
less belt 83 made of such material as rubber is passed 
across each associated pair of the pulleys 79 and 81 . 
The three endless belts 83 thus extend in mutually 
parallel and spaced relationship along the direction 
perpendicular to the paper feeding direction or in the 
lateral direction (this direction is referred to as lateral 
direction in the following description), in the central 
and two lateral ends of the suction box 73. The upper 
span of each endless belt 83 extends along the upper 
surface of the suction box 73 with a certain small gap 
defined therebetween, and travels along the upper 
surface of the suction box 73 in the direction indicated 
by the arrow A (Figure 5) as the pulleys 79 are rota- 
tively driven by a drive device not shown In the draw- 
ing in clockwise direction as seen in Figure 5. 

Each of the endless belts 83 Is provided with a 
plurality of openings although it is not shown in the 
drawings, and the printing paper P carried on the up- 
per span of the endless belt 83 is pushed against the 
upper span of the endless belt 83 by suction as any 
one of the suction holes 71 coincides with an appro- 
priate part of the endless belt 83. 

Apairof primary lifting members 85 are arranged 
on either lateral end of the terminal end of the suction 
box 73 as seen in the direction of paper ejection. Each 
of the primary lifting members 85 is provided with a 
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three-dimenslonally contoured Inclined guiding sur- 
face 87 having an upward inclination which becomes 
progressiv ly gr ater towards the associated lateral 
externa) end (laterally external end as seen In Figure 
4), and is substantially vertically rotatably supported 
by a horizontal shaft 89 extending in the lateral direc- 
tion at its one end and urged in counter clockwise di- 
rection or upward as seen in Figure 5 by a torsion coil 
spring 91. 

A cam shaft 93 is passed laterally across the ter- 
minal end of the suction box 73 as seen in the direc- 
tion of paper ejection in a rotatably manner, and each 
nd of the cam shaft 93 carries a sector-shaped pri- 
mary lifting member drive cam 95 in an integral man- 
ner. Each of the primary lifting member drive cams 95 
ngages with an engagement portion 97 of the asso- 
ciated one of the primary lifting members 85 so that 
the primary lifting members 85 are driven between 
the lower positions indicated by the solid lines in Fig- 
ures 4 and 5. and the upper positions indicated by the 
imaginary lines in Figures 4 and 5 as the cams 95 are 
rotatively driven. 

A secondary lifting member 99 is provided adja- 
cent each primary lifting member at a slightly more in- 
ner position. Each of the secondary lifting members 
99 is provided with an upwardly inclined guide surface 
101 which rises toward the terminal end of the direc- 
tion of paper ejection, and is substantially vertically 
rotatable manner by a horizontal shaft 103 extending 
in the lateral direction at its one end. 

To each lateral end of the cam shaft 93 is fixedly 
secured a secondary lifting member drive cam 105 
having a semi-circular shape which engages with a 
cam engagement piece 1 07 provided in an associated 
one of the secondary lifting members 99 so that the 
two secondary lifting members 99 are rotatively driv- 
en between their lower positions indicated In Figure 

6 and their upper positions indicated in Figure 7 as the 
cam shaft 93 rotates. 

A laterally central part of the terminal end of the 
suction box 73 as seen in the direction of paper ejec- 
tion is provided with a central lifting roller 109 which 
is rotatably supported by a pivot shaft 111 carried by 
a roller support ami 11 3 at a position immediately be- 
low the upper span of the central endless belt 83. The 
roller support arm 113 is supported by a horizontal 
shaft 115 extending laterally at an intermediate point 
thereof In a substantially vertically rotatable manner, 
and is urged in clockwise direction as seen In Figure 

7 by a tension coil spring 117. 

To a central part of the cam shaft 93 is fixedly se- 
cured a roller support arm drive cam 119 having the 
shape of letter-D which engages with a cam follower 
roller 121 provid d in the roller support arm 113 so 
that the roller support arm 113 can move between its 
lower position indicated in Figure 5 and Its upper pos- 
ition indicated in Figure 6 as th cam shaft 93 rotates. 
The central lifting roll r109isspac d from the upper 



span of the central endless belt 83 as Indicated in Fig- 
ure 5 when the roller support arm 113 is at its lower 
position, and lifts the upper span of the central end- 
less belt 83 as illustrated in Figure 6 when the roller 

5 support anm 113 is located at its upper position. 

So that the printing paper P which is being eject- 
ed may be curved in the manner of letter-W (refer to 
Figure 9) when the upper span of the central endless 
belt 83 is lifted by the roller support arm 113. second- 

10 ary suction holes 72 are provided between the central 
endless belt 83 and each of the endless belts 83 lo- 
cated on either lateral side thereof at the terminal end 
of the suction box 73 as seen in the direction of paper 
ejection. 

15 The primary lifting member drive cams 95, the 

secondary lifting plate drive cams 105, and the roller 
support arm drive cam 119 are mounted on the cam 
shaft 93 in such an angular phase relationship that 
the primary lifting members 85, the secondary lifting 

20 plates 99 and the roller support arm 113 are all at their 
lower positions as shown In Figure 5 (first state) when 
the cam shaft 93 is at its first angular position, the pri- 
mary lifting members 85 and the roller support arm 
113 are placed at their upper positions while the sec- 

25 ondary lifting plates 99 are placed at its lower posi- 
tion as shown in Figure 6 (second state) v/hen the 
cam shaft 93 is at its second angular position^ the pri- 
mary lifting members 85 and the secondary lifting 
plates 99 are placed at their upper positions while the 

30 roller support arm 113 is placed at its lower position 
as shown in Figure 7 (third state) when the cam shaft 
93 is at its third angular position. 

To the cam shaft 93 is fixedly secured a gear 123 
which meshes with another gear 127 carried by an in- 

35 termediate shaft 125. The intermediate shaft 125 is 
drivingly connected to a worm wheel shaft 1 31 by way 
of an endless belt 135 passed around a pulley 129 
earned by the intermediate shaft 125 and another pul- 
ley 133 carried by the worm wheel shaft 131. The 

40 worm wheel shaft 131 further carries a worm wheel 
1 37 which meshes with a worm 143 carried by an out- 
put shaft 141 of a cam drive motor 1 39 and rotatively 
driven by the cam drive motor 139. As a result, the 
cam shaft 93 can be selectively rotated to any one of 

45 the first, second and third angular positions by the 
cam drive motor 139. 

Figure 8 shows an embodiment of the control 
system for the cam drive motor 139. This control sys- 
tem comprises a CPU 201 . ROM 203 for storing a sys- 

50 tem program and data files containing control com- 
mands for controlling the operation of the cam drive 
motor 139 which are pre-defined depending on 
whether a sorter 59 Is connected or not, as well as for 
different paper types and paper sizes, and RAM 205 

55 for temporarily storing input information. 

In this case, the control commands for the cam 
drive motor 139 are defined in such a manner that 
when no sort r is connected to the printing device, the 
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first state is selected when the printing paper P con- 
sists of standard paper of normal weight and of the A3 
size, the second state is selected wh n the printing 
paper consists of standard paper of normal weight 
and of a size smaller than the A3 size but greater than 
th A4 size, the third state is selected when the print- 
ing paper consists of standard paper of normal weight 
and of a size smaller than the A4 size, and the first 
state is selected when the printing paper consists of 
relatively thick paper having an increased rigidity 
without regard to the size of the paper. Further, the 
first state is selected when a sorter 49 is connected 
to the printing device without regard to the kind of the 
paper and the paper size. 

The CPU 201 receives information on whether a 
sorter 59 is connected or not from a sorter connection 
detecting switch 145 provided in a sorter connecting 
portion, information on the kind of the printing paper 
from a paper kind entry key 149 serving as a paper 
kind Input operation unit on a control panel 147 or 
from a paper kind detecting device 151. and informa- 
tion on the size of the printing paper from a paper size 
entry key 153 serving as a paper size input operation 
unit on the control panel 147 or from a paper size de- 
tecting device 155, and store the received information 
in the RAM 205. The CPU 201 further reads control 
commands for the cam drive motor 139 according to 
the presence of a sorter, and the kind and size of the 
printing paper from the data files stored in the ROM 
203, and supplies the control commands for the cam 
drive motor 139 to the motor drive circuit 157 for the 
cam drive motor 139. On-off signals from two limit 
switches 161 and 163 which are actuated by a switch 
actuation cam 159 mounted on the cam shaft 93 are 
also supplied to the CPU 201, and the CPU 201 car- 
ries out a feedback control of the rotation of the cam 
shaft 93 by detecting the angular rotation of the cam 
shaft 93 to any one of the first, second and third an- 
gular positions according to the combination of the 
on-off signals from the two limit switches 161 and 
163. 

The cam drive motor 139 operates according to 
whether a sorter 59 is connected to the printing device 
or not. If a sorter 59 is connected to the printing de- 
vice, the cam drive motor 139 operates according to 
the kind of the printing paper P entered from the paper 
kind Input key 149 or detected by the paper kind de- 
tecting device 151, and according to the size of the 
printing paper P entered from the paper size input key 
153 or detected by the paper size detecting device 
155, and rotatively drive the cam shaft 93 to any one 
of the first, second and third angular positions accord- 
ing to the kind and size of the printing paper P. 

The angular rotation of the cam shaft 93, which 
is carried out according to whether a sorter is connect- 
ed or not, the kind of the printing paper P entered from 
the paper kind input key 149 or detected by the paper 
kind det cting device 151. and according to th size 



of the printing paper P entered from the paper size in- 
put key 153 or detected by the pap r size detecting 
device 155, selectively produces any one of the first 
state in which the primary lifting members 85. the 

5 secondary lifting plates 99 and the roller support arm 
113 along with the central lifting roller 109 are all at 
their lower positions as shown in Figure 5, the second 
state in which the primary lifting members 85 and the 
roller support arm 113 along with the central lifting 

10 roller 1 09 are placed at their upper positions whi le th 
secondary lifting plates 99 are placed at their lower 
positions as shown in Figure 6. and the third state in 
which the primary lifting members 85 and the sec- 
ondary lifting plates 99 are placed at their upper pos- 
ts itions while the roller support arm 113 and the central 
lifting roller 109 are placed at their lower positions as 
shown in Figure 7. 

As a result, when a sorter 59 is connected to the 
printing device, without regard to the kind and size of 

20 the printing paper P, the first state is achieved in 
which the primary lifting members 85. the secondary 
lifting plates 99 and the roller support arm 113 along 
with the central lifting roller 109 are all at their lower 
positions as shown in Figure 5, and the printing paper 

25 P conveyed and ejected by the endless belt 83 is 
moved onto the belt conveyer 63 of the sorter 59 so 
as to be further conveyed by each of the bins 61 with- . 
out being obstructed by the primary lifting members 
85. the secondary lifting plates 99 and the central lif t- 

30 ing roller 109. 

On the other hand, when no sorter is connected 
to the printing device, the heights of the primary lift- 
ing members 85. the secondary lifting plates 99, the 
roller support arm 113, and the central lifting roller 

35 109 are appropriately determined according to the 
kind and size of the printing paper P that is being 
used, and stable printing paper ejection is ensured at 
all times. 

The paper size detecting device 155 may consist 

40 of a device for photoelectrically detecting the size of 
the printing paper P as it is being fed or ejected. If the 
paper feeding is carried out by using cassettes, the 
kind of the cassette may be photoelectrically or mag- 
netically detected. 

45 Figure 10 illustrates an exampleof the paper size 

detecting device 155 which comprises a printing pa- 
per size detecting switch 159 consisting of a limit 
switch, a photoelectric switch or the like mounted on 
a prescribed location of the paper feeding table 47, 

50 and the size of the printing paper P mounted on the 
paper feeding table 47 is detected, electromechani- 
cally or photoelectrically, by the printing paper size 
detecting switch 159 selectively contacting the print- 
ing paper P or being selectively covered by the print- 

55 ing paper P. 

If the paper feeding table 47 is provided with a pa- 
per feed side fences 48. the printing paper size de- 
tecting device 155 may consist of a potentiometer 158 
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which Is turned In association with the movennent of 
the paper feed side fences 48. 

If the paper feeding unit 43 employs diff rent pa- 
per cassettes for printing paper of different sizes, as 
illustrated in Figure 11 , each paper cassette 156 may 5 
be provided with a mark 1 52 consisting of a bar code 
or the like that can be photoelectrical ly read so as to 
indicate the printing paper size so that the paper size 
may be detected by a photoelectric sensor 154 for 
photoelectrically reading the mark 152 from the par- io 
ticular paper cassette 156 that Is fitted into the paper 
feeding unit 43. 

The paper kind detecting device 151 may consist 
of a switch associated with the paper feeding pres- 
sure selection lever which is pre-set according to the is 
kind of paper that Is placed in the paper feeding unit. 

Figure 12 illustrates an example of the paper kind 
detecting device 151 which is adapted to be mounted 
in the paperfeeding unit 43. This paper kind detecting 
device 151 comprises a limit switch 165 which is 20 
turned on and off according to the selected position 
of a paper feeding pressure selection lever 164 pro- 
vided in the paperfeeding unit 43. 

The paperfeeding pressure selection lever 164 is 
mounted on a fixed support plate 157 via a pivot shaft 25 
165 so as to be rotatabie between a standard paper 
position indicated by the solid lines in Figure 12 and 
a thick paper position indicated by the imaginary lines 
in Figure 12, and actuates the limit switch 165 by con- 
tacting an actuation member 166 of the limit switch 30 
165 when the paperfeeding pressure selection lever 
164 is positioned to the thick paper position. 

An end of a tension coil spring 1 69 for applying a 
paper feeding pressure is engaged to the paper feed- 
ing pressure selection lever 164 while the other end 35 
of the tension coil spring 169 is engaged to a rotary 
lever member 173 rotatably supported by the fixed 
support plate 167 via a pivot shaft 171. As a result, 
when the paperfeeding pressure selection lever 164 
Is turned from the standard paper position to the thick 40 
paper position, the spring force urging the rotary lever 
member 173 in clockwise direction as seen in the 
drawing is Increased, and the urging force or the pa- 
per feeding pressure applied to a roller support mem- 
ber 179 directed in counter clockwise direction or 45 
downward as seen in the drawing is increased. The 
roller support member 179 is vertically rotatably sup- 
ported by a support shaft 1 75 which also supports the 
paper separation roller 49, and additionally rotatably 
supports the paper feed roller 48 via a roller shaft 177. so 

According to this structure, as the operator 
changes the setting of the paperfeeding pressure se- 
lection lever 164 depending on the kind of the printing 
paper or whether it te standard paper or thick paper, 
the corr spending state of the limit switch 165 sends 55 
an appropriate signal to the CPU 201. Therefor , the 
operator is not r quired to do any extra work to 
change th setting of the lifting members, but the 



CPU 201 ensures that are all appropriately position 
d pending on the kind of the printing paper that is 
used. Thus, a smooth paper ejecting operation is en- 
sured at all times. 

In the above described embodiment, the primary 
lifting members 85, the secondary lifting members 
99. the roller support arms 113 and the central lifting 
roller 109 were positk>ned either at their upper posi- 
tions or at their lower positions, but may also be 
adapted to be placed at intermediate positions so that 
the paper ejection device may be adapted to inter- 
mediate paper sizes and paper kinds, and can there- 
by cover a wider range of printing papers. Also, the 
primary lifting members 85, the secondary lifting 
members 99, the roller support arms 113 and the cen- 
tral lifting roller 109 may be actuated separately by 
separate servo motors. 

As can be understood from the above descrip- 
tion, according to the paper ejection device for a sten- 
cil printing device of the present invention, a control 
unit which may consist of a CPU receives Information 
on the presence of a sorter, the kind of the printing pa- 
per and/or the size of the printing paper, and places 
the moveable lifting members at their lower positions 
by drive means when a sorter Is indeed connected to 
the printing device or at other appropriately positions 
depending oh the nature of the printing paper. There- 
fore, the lifting members are placed in an appropriate 
manner depending on the presence of a sorter and 
the kind and size of the printing paper without requir- 
ing any manual replacement of the lifting member so 
that a stable paper ejection is ensured at all times. 

Although the present invention has been descri- 
bed in terms of preferred embodiments thereof, it is 
obvious to a person skilled in the art that various al- 
terations and modifications are possible without de- 
parting from the scope of the present invention which 
is set forth in the appended claims. 



Claims 

1. A paper ejection device for a stencil printing de- 
vice, comprising: 

a lifting member provided in an intermedi- 
ate part of a paper ejection passage of said sten- 
cil printing device for producing a curvature in 
each sheet of printing paper as seen in a cross 
section perpendicular to the direction of paper 
ejection; 

lifting member support means for support- 
ing said lifting member in a substantially vertical- 
ly moveable manner at least between a first pos- 
ition which is retracted from said paper ejection 
passage and a second position which protrudes 
into said paper ejection passage; 

drive means for moving said lifting mem- 
ber at least betw en said first and second posH 
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tions; and 

control means for controlling the operation 
of said drive means according to a signal supplied 
from information receiving means. 

5 

2. A paper ejection device according to claim 1, 
wherein said information receiving means com- 
prises a manual switch adapted to be used by an 
operator of said stencil printing device. 

10 

3. A paper ejection device according to claim 2, 
wherein said manual switch is incorporated in a 
paper type selection switch of said stencil print- 
ing device. 

IS 

4. A paper ejection device according to claim 2, 
wherein said manual switch is incorporated in a 
paper size selection switch of said stencil printing 
device. 

20 

5. A paper ejection device according to claim 1, 
wherein said information receiving means com- 
prises a sorter sensor for detecting whether a sor- 
ter is connected to said paper ejection passage or 

not, and said driving means moves said lifting 2S 
member to said first position yvhen a sorter is con- 
nected to said paper ejection passage and to said 
second position when a sorter is not connected to 
said paper ejection passage. 

30 

6. A paper ejection device according to claim 1, 
wherein said information receiving means conv 
prises a sensor for detecting the type of a sheet 
of printing paper that is to be ejected from said 
stencil printing device. 35 

7. A paper ejection device according to claim 1. 
wherein said information receiving means com- 
prises a sensor for detecting the size of a sheet 

of printing paper that Is to be ejected from said 40 
stencil printing device. 



45 



so 



55 
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